Cryo-electron microscopy of S1-decorated actin filaments.
We have applied techniques for cryo-electron microscopy, combined with image processing, to both S1-decorated native thin filaments and S1-decorated actin filaments. In our reconstruction the actin subunit has a prolate ellipsoid shape and is composed of two domains. The long axis of the monomer lies roughly perpendicular to the filament axis. The myosin head (S1) approaches the actin filament tangentially, the major interaction being with the outermost domain of actin. To distinguish the position of tropomyosin unambiguously in our map, we compared the maps from decorated thin filaments with those from decorated actin filaments. Our difference map clearly shows a peak corresponding to the position of tropomyosin; tropomyosin is bound to the inner domain of actin just in front of the myosin binding site at a radius of about 40 A. As a first step toward looking at the actomyosin structure in a state other than rigor, we examined S1 crosslinked to actin filaments by the zero-length crosslinker EDC in the presence of ATP and after pPDM bridging of the reactive thiols of S1. S1 molecules of the cross-linked complexes in the presence of ATP and after pPDM treatment appear dramatically different from those in rigor. The S1s appear more disordered and no longer assume the characteristic rigor 45 degrees angle with the actin filaments.